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FOREWORD

This Geophysics Research Paper is published in three
separate volumes.

In Volume I the theory of large-scale atmospheric dif-
fusion is deyeloped. The application of this theory to air tra-
jectories is presented in Volumes II and IIL

Volume II contains probability tables for various con-
stant values of mean zonal wind.

Volume III consists of probability tables for North

America and Eurasia.
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CONTENTS

Foreword

Introduction to Table I, North America, and
Table II, Eurasia

TABLE I, NORTH AMERICA
Height: 40,000 to 80,000 ft. Season: January, April, July, October

Time 1 Day - Initial Latitude 30° 4 -9
Initial Latitude 35°
Initial Latitude 40°
Initial Latitude 45°
Initial Latitude 50°
Initial Latitude 55°
Initial Latitude 60°
Initial Latitude 65°
. Initial Latitude 70°

Time 3 Days - Initial Latitude 30°
Initial Latitude 35°
Initial Latitude 40°
Initial Latitude 45°
Initial Latitude 50°
Initial Latitude 55°
Initial Latitude 60°
Initial Latitude 65°
Initial Latitude

Time 6 Days - Initial Latitude
Initial Latitude
Initial Latitude
Initial Latitude
Initial Latitude
Initial Latitude
Initial Latitude
Initial Latitude
Initial Latitude

Time 12 Days -Initial Latitude
Initial Latitude
Initial Latitude
Initial Latitude
Initial Latitude
Initial Latitude’
Initial Latitude
Initial Latitude
Initial Latitude
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CONTENTS (cont)
! VOLUME III

THE DOWNSTREAM PROBABILITY DENSITY FUNCTION FOR NORTH
AMERICA AND EURASIA

Page

TABLE II, EURASIA

- Height: 40, 000 to 80,000 ft, Season: January, April, July, October

! Time 1 Day - Initial Latitude 30° 192 - 196
| Initial Latitude 35° 197 - 201 . .
. In;l:;:l L:t;tuud: 400 282 - 206 Table 1. North America and Table IL Eurasia were computed from the
i Initial Latitude 45° 207 - 211 data in Table 1. Constant Wind, Volume II, by introducing the actual wind pro-
Imnizi:; t::t:zg: gg: ii% : g;(; files for these two regions for various heights and seasons. The appropriate
; o Initial Latitude 60° 222 - 226 wind profiles were then integrated between the initial latitude and each succes-
IInni::} t::i:z:z gg: ig; - igé sive latitude band in order to obtain the value of g (see page 15, Volume I)
t appropriate to each band. The corresponding relative frequencies were deter-
; T.ime 3 Days - 11213:} ]I:::'{:“ige gg: ;i; - 2442 mined by linear interpolation.
i 1 e -
i Initial Latitude 40° 247 - 251, ~ For example, if, for a specified region, height, and season, the value
: g??a} 11:3:%:“35 ‘5*3: ;gé - 22? of T corresponding to the latitude band 40°N to 35°N is WEST 43 kts for an
! itial Latitude -
Initial Latitude 55° 262 - 266 initial latitude of 50°N, then the appropriate relative frequencies are obtained
: I;?E?ai ta?:“ge 2‘5’: 23; - g;(l’ from the page in Table I, Volume II, headed T - 50 - 40 to 35, where T = 1,
H itial Latitude - ¢
i . Initial Latitude 70° 277 - 281 3, 6, or 12 days, by interpolating 3/10ths of the way between the values in the
: Time 6 D Initial Latitade 30° 282 - 286 WEST 40-kt and WEST 50-kt columns.
§ ays - Initial Latitude -
, oY X Initial Latitude 35° 287 - 291 The parameters in Tables 1 and Il are:
i Initial Latitude 40° 292 - 296 Region: Table I North America.
! Initial Latitude 45° 297 - 301 i
. Initial Latitude 50° 302 - 306 Table II, Eurasia.
! E“’m: Latxtu:e 250 307 - 311 Season: January, April, July, and October.
itial Latitude 60° 312 - 316 i
Initial Latitude 65° 317 - 321 Height: 40,000, 50,000, 60, 000, 70,000, and
Initial Latitude 70° 322 - 326 80,000 feet.
| . . @0 _ initial latitude (degrees).
Time 12 Days - Initial Latitude 30° 327 - 331 X - longitude (degrees)
. Initial Latitude 35° 332 - 336 - longitude eesl.
Initial Latitude 40° 337 - 341 ¢ - 5-degree latitude bands.
i Initial Latitude 45° 342 - 346
| Initial Latitude - 50° 347 - 351 Solutions are given for time periods of 1, 3, 6, and 12 days,
H iti i ° -
I;::i:i Iﬁ::i::gz Zg° ggg - 221 At the top of each page appears the table number and region; either
Initial Latitude 65° 362 - Table 1. North America or Table IL Eurasia. Immediately below the table
Initial Latitud ° 366 N
itial Latitude 70 367 - 371 designation is a group of numbers which gives the time, initial latitude, and
height. For example, the number group 3 - 35 - 40, 000 is decoded as follews:
vi
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3 - time in days.
35 - initial latitude in degrees. Time Initial Latitude Height Month
40,000 - the 40,000-foot level 30 80, 000 October

At the extreme left are the names of the four mid-season months: Jan- 70 60,000 © July

uaz"y, April, July, and October. To the right of these is a column headed LAT 30 80,000 October

BAND which designates the 10 latitude bands. These bands are repeated for 70 60,000 July

each month, The word LONGITUDE beneath the number group pertains to the 30 80, 000 October

row immediately below which gives the distance in degreés longitude from the 70 60,000 July

origin. 30 80,000 October
The numbers in the body of the tables are relative frequency (that is, per- 70 60,000 July

cent of total balloons launched to the nearest 1/10th of 1 percent of balloon loca-

tion. The following illustrates the use of these tables:

EXAMPLE. If balloons launched at 45°N in North America in
October were to float at a constant level of 80,000
feet, what would be the relative frequency of bal-
loons between 55°N and 50°N at a distance of 80°
longitude from the origin after 12 days?

SOLUTION, (a) Turn to the page in Table I. North America
headed by the designator group 12 - 45 - 80,000,
(b) Consult the bottom block of data next to the
word.October, At the intersection between the
row labelled 55 - 50 and the column headed 80,
read off 2, 8 percent.

The pages of Tables Iand Il are arranged in the following order with re-

spect to the various parameters:
Time: 1, 3, 6, and 12 days.

Initial latitude: 30°N through 70°N at 5°
latitude intervals.

Height: 40,000 through 80,000 feet
at 10, 000-foot intervals.
For those cases where the mean zonal wind for a given season changes
sign at some latitude, we have prepared two separate tables, one for eastward

displacements and one for westward displacements. This situation occurs in

Volume III, Table I. North America, as follows:
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GEOPHYSICAL RESEARCH PAPERS

No. 1. Isotropic and Non-I pic Turbul in the A heric Surface Layer, Heinz Lettau, Geo-

physics Research Directorate, December 1949.

No. 2. Effective Radi Temp of the O: here over New Mexico, Adel, Geophysics
R-D, December 1949.

! No. 3. Diffraction Effects in the P ion of Comp ional Waves in the A h Norman A.

Haskell, Geophysics Research Directorate, March 1950.

No. 4. Evaluation of Results of Joint Air Force-Weather Bureau Cloud Seeding Tnals Conducted
During Winter and Spring 1949, Charles E. Anderson, Geophysics R
May 1950.

No. 5. Investigation of Stratosphere Winds and Temperatures From Acoustical Propagation Studies,
Albert P. Crary, Geophysics Research Directorate, June 1950.

No. 6. Air-Coupled Flexural Waves in Floating ee, F. Press, M. Ewing, A- P. Crary, S. Katz, and J.

\‘1 : Oliver, Geoph h D N ber 1950.
f . No. 7. dings of the Conf on lonospheric Research (Jun 1949, dited by Bradford B.
: ‘ Underhill and Ralph J. Donaldson, Jr., Geophysics R December 1950.

! No. 8. Proceedings of the Colloguium on Mesospheric Physics, edited by N. C. Gerson, Geophysics

Research Directorate, July 1951.

H No. 9. The Dispersion of Surface Waves on Multi-Layered Media, Norman A. Haskell, Geophysics
Research Directorate, August 1951.

No.10. The Measurement of Stratospheric Density Distribution with the Searchlight Technique, L.
Elterman, Geophysics Research Directorate, December 1951.

No. 11.  Proceedings of the Conf on Ionospheric Physics uuly 1950) Part A, edited by N. C.
Gerson and Ralph J. Donaldson, Jr., Geophysi April 1952.
No. 12. Proceedings of the Conf on Tonospheric Physics (July 1950) Part B, edited by Ludwig

Katz and N. C. Gerson, Geophysics Research Directorate, April 1952.

No. 13. Proceedings of the Colloquium on Mi Metsarology, Aerosols and Cloud Physics, edited

P

by Ralph J. Donald Jr., Geophysics R h Di May 1952.

Pl

No.14. Atmospheric Flow Patterns and Their Representation by SphericalSurface Harmonics, B. Haur-
witz and Richard A. Craig, Geophysics Research Directorate, July 1952.

No. 15. Back-§ ing of Electromagnetic Waves From Spheres and Spherical Shells, A. L. Aden,
Geophysics R h Di July 1952.

p!

No. 16. Notes on the Theory of Large-Scale Disturb Atmospheric Flow With Applications to
Numerical Weather Prediction, Philip Duncan Thumpnon, Major, U. S. Air Force, Geophysics

Research Directorate, July 1952.
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GEOPHYSICAL RESEARCH PAPERS (Continued)
The Observed Mean Field of Motion of the Atmosphere, Yale Mintz and Gordon Dean, Geophysics
Research Directorate, August 1952,

of Radiational Temp Change in the Northern Hemisphere During March,
Julius London, Geophysics R h Di December 1952.

I 18; ium on A pheric Turbul in the Boundary Layer, Massachusetts Insti-
tute of Technology, 4-8 June 1951, edited by E. W. Hewson, Geophysics Research Directorate,

December 1952.

. On the Phenomenon of the Colored Sun, Especially the ‘‘Blue’’ Sun of September 1950, Rudolf

No. 24.

No. 25.

No. 26.

No. 27.

No. 28.

No. 29.

No. 30.

No. 31.

Penndorf, Geophysics Research Directorate, April 1953.

Absorption Coefficients of Several A heric Gases, K. W be, Murray Zelikoff and Edward

C. Y. Inn, Geophysics Research Directorate, June 1953.

Asymptotic Approimation fo the Elestic Normal Modes in a Stratfied Solid Medium, Norman A.
Haskell, G i August 1953.

Forecasting Relationships Between Upper Level Flow and Surface Meteorological Processes,
J. 1. Georgs, R. O. Roche, H. B. Visscher, R. J. Shafer, P. . Funke, ¥. R. Biggers and R. M.
Whiting, Geophysics Research Directorate, August 1953.

Contnbntmns to the Smdy of Planetary Atmospheric Circulations, edited by Robert M. White,
b ber 1953,

P

The Vertical Distribution of Mie Particles in the Troposph R. Penndorf, Geophysics Re-
search Directorate, March 1954.

Study of Atmospheric Ions in a N System, C. G. Stergis, Geophysics Research

Directorate, April 1954,

Investigation of Microbarometric Oscillations in Eastern Massachusetts, E. A. Flauraud, A. H.
Mears, F. A. Crowley, Jr., and A. P, Crary, Geophysics Research Directorate, May 1954.

The Rotation-Vibration Spectra of Ammonia in the 6- and 10-Micron Regions, R. G. Breene, Jr.,
Capt., USAF, Geophysics Research Directorate, June 1954.

Seasonal Trends of Temperature, Density, and Pressure in the Stratosphere Obtained With the
hlight Probing Technique, Louis Elt July 1954.

Proceedings of the Conference on Auroral Physics, edited by N. C. Gerson, Geophysics Re-
search Directorate, July 1954.

Fog Modification by Cold-Water Seeding, Vernon G. Plank, Geoph
August 1954.

No. 32.

No. 33.

No. 34.

No. 35.

No. 36.

No. 37.

No. 38.

No. 39.

No. 40.

No. 41.

No. 42.

No. 43.

No. 44.

No. 45.

No. 46.
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GEOPHYSICAL RESEARCH PAPERS (Continued)

Phase Ti

Adsorption Studies of Hi
Directorate, December 1954.

S. J. Birstein, Geophysics Research

The Latitudinal and Seasonal Variations of the Absorption of Solar Radiation by Ozone,
J. Py Geophysics R h Dii D ber 1954.

Synoptic Analysis of Convection in a Rotating Cylinder, D. Fultz and J. Corn, Geophysics
Research Directorate, January 1955.

Balance Requirements of the General Circulation, V. P. Starr and R. M. White, Geophysics
Research Dircctorate, December 1954,

The Mean Molecular Weight of the Upper Atmosphere, Warren E. Thompson, Geophysics Re-
search Directorate, May 1955.

Proceedi and Nucl

gs on the Conf on Interfacial Ph
I. Conference on Nucleation.
II. Conference on Nucleation and Surface Tension.
TIL Conference on Adsorption.
Edited by H. Reiss, Geophysics Research Directorate, July 1955.

The Stability of a Simple Baroclinic Flow With Horizontal Shear, Leon S. Pocinki, Geophysics
Research Directorate, July 1955.

The Chemistry and Vertical Distribution of the Oxides of Nitrogen in the Atmosphere, L.
Miller, Geoph: R h Dis April 1955.

Near Infrared Transmission Through Synthetic Atmospheres, J. N. Howard, Geophysics Res-
search Directorate, November 1955.

The Shift and Shape of Spectral Lines, R. G. Breene, Geoph
October 1955.

P di

gs on the Conf on A , R. Holzer, W. Smith, Geophysics

Research Directorate, December 1955.

Methods and Results of Upper Atmospheric Research, J. Kaplan, G. Schilling, H. Kallman,
Geophysics Research Di November 1955.

Luminous and Spectral Reflectance as Well as Colors of Natural Objects, R. Penndorf, Geo-
physics Research Directorate, February 1956.

New Tables of Mie Scattering Functions for Spherical Particles, R. Penndorf, B. Goldberg,
Geophysics Research Directorate, March 1956.

Results of Numerical Forecasting th :he Barotropic and Thermotropic Models, W. Gates,
L. S. Pocinki, C. F. Jenkins, Geoph h Di April 1956.

Declassified in Part - Sanitized Copy Approved for Release @ 50-Yr 2013/09/06 : CIA-RDP81-01043R002500030008-9



Declassified in Pal

18251 AV
126251 AV

GEOPHYSICAL RESEARCH PAPERS (Continued)

No. 47. A Meteorological Analysis of Clear Air Turbulence (A Report on the U. S. Synoptic High-
Altitude Gust Program), H. Lake, Geophysics Research Directorate, February 1956.

No. 48. A Review of Charge Transfer Processes in Gases, S. N. Ghosh, W. F. Sheridan, J. A. Dillon,
Jr., and H. D. Edwards, Geophysics Research Directorate, July 1955.

No. 49. Theory of Motion of a Thin Metallic Cylinder Carrying a High Current, C. W. Dubs, Geo-
physics Research Directorate, October 1955.

-3 11® 03 UojEdTdde ST pUE Z{ PUT ‘9 ‘E ‘[ JO

No. 50. Hurricane Edna, 1954: Analysis of Radar, Aircraft, and Synoptic Data, E. Kessler, Ill and
D. Atlas, Geophysics Research Directorate, July 1956.
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No. 51. Cloud Refractive Index Studies, R. M. Cunningham, V. G. Plank, and C. F. Campen, Jr.
Geophysics Research Directorate, October 1956.

No. 52. A Meteorological Study of Radar Angels, V. G. Plank, Geophysi h Di
August 1956.

The Construction and Use of Forecast Rejisters, I. Gringorten, 1. Lund, M. Miller, Geo-
physics Research Directorate, June, 1956.

QITJISSVIONN
QATIISSVTIONN
QITJISSVIONN
AITIISSVTONA

Solar G ic I heric Ps as Indices of Solar Activity, F.Ward Jr.,Geo-

physics Research Directorate, November, 1956.

_|_

Preparation of Mutually Consistent Magnetic Charts, Paul Fougere, J. McClay, Geophysics
Research Directorate, June 1957

115251 av
L8281 av

. Redar Synoptic Analysis of an Intense Winter Storm, Edwin Kessler I, Geophysics Research
Directorate, October 1957.

Vean Monthly 300 mb and 200 mb Contours and 500 mb, 300 mb, 200 mb Temperatures for the
Northern Hemisphere, E. K. Wahl, April 1958.

Theory of Large-Scale Atmospheric Diffusion aud its Application to Air Trajectories, S. B.
Solot and E. M. Darling, Jr., June 1958.
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AD 152571

Air Force Cambridge Research Center

Geophysics Research Directorate
Bedford, Mass.

THE DOWNSTREAM PROBABILITY DENSITY
FUNCTION FOR NORTH AMERICA AND EURASIA,
Vol III of "Theory of Large-Scale Atmospheric Dif-
fusion and its Application to Air Trajectories" by
S.B. Solot and E.M. Darling, Jr., June 1958.
371p. tables (Geophysical Research Papers No. 58§
AFCRC-TR-58-22811) Unclassified Report

This publication contains probability tables for
North America and Eurasia, computed from con-
stant wind data in Volume II (AD 152570) , by in-
troducing the actual wind profiles for these two
regions for various heights and seasons. Para-
meters, in addition to regions, include season
(January, April, July, October), height (40, 000 to
80,000 £t), initial latitude, longitude, and 5-degree
latitude bands. Solutions are given for timg perjod)

AD 152571
Air Force Cambridge Research Center
Geophysics Research Directorate
Bedford, Mass.
THE DOWNSTREAM PROBABILITY DENSITY
FUNCTION FOR NORTH AMERICA AND EURASIA,|
Vol III of "Theory of Large-Scale Atmospheric Dif-|
fusion and its Application to Air Trajectories" by
S.B. Solot and E. M. Darling, Jr., June 1958,
371p. tables (Geophysical Research Papers No. 58;
AFCRC-TR-58-228111) Unclassified Report

This publication contains probability tables for
North America and Eurasia, computed from con-
stant wind data in Volume II (AD 152570) , by in-
troducing the actual wind profiles for these two
regions for various heights and scasons. Para-
meters, in addition to regions, include season
(January, April, July, October), height (40,000 to
80,000 ft), initial latitude, longitude, and 5-degree

latitude bands. Solutions are given for time vnu.aJ
5 (over),
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2.
3.
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Geophysics Research Directorate
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Vol III of "Theory of Large-Scale Atmospheric Dif-
fusion and its Application to Air Trajectories: by
S.B.Solot and E. M. Darling, Jr., June 1958.
371p. tables (Geophysical Research Papers No. 58;
AFCRC-TR-58-2281I) Unclassified Report

This publication contains probability tables for
North America and Eurasia, computed from con-
stant wind data in Volume II (AD 152570) , by in-
troducing the actual wind profiles for these two
regions for various heights and seasons. Para-
meters, in addition to regions, include season
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North America and Eurasia, computed from con-
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